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(54) MANUFACTURE OF RARE-EARTH BOND MAGNET 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a rare-earth bond magnet having a low hole rate, high 
dimensional precision, excellent moldability and excellent magnetic characteristics. 
SOLUTION: First, rare-earth magnetic powder, binder resin composed of thermoplastic resin 
and antioxidant are mixed with predetermined ratios and the mixture is kneaded at a 
temperature higher than the heat deformation temperature. Then the kneaded mixture is 
granulated or rectified to obtain grains. The grains are subjected to the compression molding at 
a 1st temperature at which the thermoplastic resin is softened or melt and then cooled to a 2nd 
temperature which is at least lower than the 1st temperature while the pressure is applied and 
the thermoplastic resin is solidified to obtain a rare-earth bond magnet. It is recommended that 
the 2nd temperature is lower than the melting point or the heat deformation temperature of the 
thermoplastic resin. 
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[0 0 94] ftfc, W^»*©£Wi;a*H:K«#VN»£- 
k«5«wjv\ «oT, fli*:i*\ js««jtf©atef&* 

±©2&S 1 O'CSff) iLtt. £?L*£<g 

< (4. 5%EHT*fc»±4. 0%HT) t5it^f# 

[0 0 9 5] APffiTftiPf*. SPHfig^^©JPJESr 

«?©APffi*»SSH-5^i:*<iiltUTfi 1 fc<i5©*^ I 

[0 0 9 6] Sfc, iPETi^*P©^©J±^l4, -£T*t> 
^UL-Cfciv^, '>&< ^tfflv^5«^iaitt»]li©iB 

[0 0 9 7] APjETft*P©l^©ff^ (ttffi^isg 

^JE^t^4fcl4^*t£JlT-C*)5©*s^b<, 

< t tffiv^^"IiH4OTt©it^*T(4APffi^^©^; 

*©mi©EAfi, APffi^^©^E*©4 0 
-10 0%8iit5OiS»iL<, 5 0~8 0%Sg 
t1-5©*sj: LV\ 

[0 0 9 8] ft*5, *^^T'«, JP/±Tft£P©m (Sfeffi 

ill, W54"Ct*v\ *fc, *JPi±Tfta^ffofc 

Sg^)PffiTfti|i^fi L oT'bJ;v\ 
[0 0 9 9] APJET^»©^©^93SS (i$£Pif 

0. 5~10 0t/#ffc5W^*L< 1 1~8 

^7'^^4U a«W3SS©®T^ffi<fc ; ett^$> 
9, ft*PlcJ:9rt»ji£:^*s**U, &®i»e>©lfe 



(8) 

13 

awn** * A^tfjpL, ^Ktt^ffiT-tSo 
[0100] *fc> ^E^irtftsp^ff-rsm^, 

-r^t^-etSo 

[oioi] ftjs. jpjETftiPclRisitWfeSSiofta 

[0 10 2] ftfc, *Xg^fcV^T, ftSPW^&tt, m 10 

[0 10 3] &±<&J:5ft**f]0:^T$^$ftfcfr 

*fot>, ffi?L*j6«ft<. #*L<fi4. 5% ( vol%) 
WT, <fc!>#* L<»43. 5%£lTv $<b(-&£ L< i± 
2. 0%£lTt-f-5r t^-Ct5„ c^iSK, S?L^ 

[0 10 4] S^ic, tt&fttticflHvcist), »c at 
[oio5] i-ft*>t>» ««»*-ei«»*nfc*±«!t? 

L<(±6MG0e^±, «fc!3#iL<li8MGOe£t±-CfolJ, 

i^/l/^-gKBH)max # 1 2MG0eJ^± % <fc<3#£L<l4 
1 3MG0e^±-Cfo.5o 

[0106] ± *» »e>*vfc*±ajK>- k 30 

Muxtt, mz.t£> nstt, r«mk, hsm* 

[0 10 7] 

[0108] (jwj i ) te©«w»* t &&mm 

U KjB»*t5SK (S«) LTtfcR**r», 

±I*>H5 (-tf-i^/Hto. 1-9) fcSSitLfc. ft 
[0109] • ft A 

Nd-Fe-BS»5ft*:Nd, t . Fe n ., Con 



&M¥l 0- 1 2 4 7 2 
14 

Bs.. ,96. 0wt% 

*&«Tffltt*J» : * 1 ttE«OA~G, 2 . 8wt% 
BMfcKitJW : t K95?^*IMbl5±». 1. 2wt% 

[Olio] ft* : 2«Uf UiaUMIicJ: 0 SM. 
g(4*2#Ho 

[0111] 79 D 3.-®te^l 0 0~3 0 Orpm „ jg 
&B$ffl5~l 5# 

ink (««t) : &m%>m&b&m\c£ <o ¥*Ma«o. 

8mm(0SI-WS„ 

[0112]*»: Wi^MI^AL, jjffc©^ 
[0 113] tiMMM* jfcJ$Eatt*2£|M» 0 

[ o i i 4 1 m* ■. toi±vtm&mftLK>mi±u& m 

[0 115] ftiP^ScfS^fttLfc. 6fcJ±iBgf±*2# 

[0116] APffT^iPT05ft*PiiS»i lt/tfr. 
[0117] 0.BS>MVt : WSJ^R (M* 3 OmmX 
g<J> 2 8mmXjgi£ 7mm) 

SPSHM* (2 0mm^Xff$ 3mm) mU&O^&m^m 
gBr, {fcBl^iHc % S±6l^^^/W^f-S(BH)max ) , 

iE«3lc^-riii9-efeofc 0 

[0 118] ftfc\ * 3 t B (Off ffitt. glT 

[0 119] «^tttg : 4 OkOe T^/W^^KLfc^. 

ft*eii»#2 5koe t?a[flE«E«»«anij:9ai«. * 

[0 1 2 0] ?ga : Tfr**77m (Tkfife) i-J; 1 ?®] 

So 

[0 12 1] £M5 : W*ffi^ir^)f^©?gS©aySffl 

[0122] WMi.m&m : }T*>ifet *A/»r««t«t 9 8>J 
S„ Mitt (*) A*Kf^3f»*-h^7 7«rfflvv 

Vmi£Vl- W@3mm) t .t •) JJ»rii« 1 . Omm/minT 

[0123] *Wlcttsp«^©«5«:ttffl. 
[0124] BAtt : fig 8 0^. 9 0%COttffitI 

UT3t*«*«l (X 1 Oft) -e«^. 5 0 OlSMfctt. 
5 0 0^W*J#l-S^Srtfofc„ 

[0 12 5] 

[*1] 



(9) ftmW- 1 0- 1 2 4 7 2 

15 16 



No. 


Jfe £ fit IS 


Si £ 


ra 


A 


tfUTSKMS (PA 12) 


1 78 


145 


B 


#UT5K1B» WJ-7PA6-I2) 


1 4 5 


46 


C 


tf'JT'S Kffili (P A 6 ) 


2 1 5 


1 80 


D 


y^aeuvfflB (PP) 


1 74 


1 05 


E 


#yj^U>fiffllS (PE) 


1 28 


86 


F 




280 


180 


G 


^•17i- uyt^r-f K CPPS) 


287 


260 



[0 12 6] * * 1*2] 



No. 




ra 




ra 


[kgf/um 8 ] 


l 


A 


1 50—250 


220 


1 00 


1 0 


2 


H 


1 0 U — 2 5 0 


200 


40 


1 b 


3 


A (75%) 
+ B (2 596) 


1 5 0—2 50 


230 


1 20 


1 0 


4 


A (50%) 
+ B (50%) 


1 40—2 50 


2 1 0 


40 


7. 5 


5 


C 


1 9 0—2 90 


250 


1 50 


20 


6 


D 


1 2 0—2 50 


2 10 


9 0 


25 


7 


E 


1 00—2 00 


150 


70 


1 0 


8 


F 


2 0 0—3 50 


320 


140 


30 


9 


G 


2 6 0—3 60 


300 


240 


25 1 



[0 12 7] m 58 1*3] 

msmn) 



No. 


Br 1 
[kG] 


i He 
[ktte ] 


(BH) max 
[MGOe] 


[g/cm* ] 


^ it m 
[%] 


[kgf/M* ] 


m & it 

[B3fHl 


1 


7. 2 1 


9. 2 6 


10. 1 


6. 0 1 


0. 5 9 


7. 9 0 


>5 00 


2 


7. 1 9 


9. 3 1 


10. 0 


6. 03 | 


0. 73 


7. 45 


>500 


3 


7. 23 


9. 23 


10. 1 


6. 0 3 


0. 37 


7. 78 


>500 


4 


7. 22 


9. 2 1 


1 0. 0 


6. 03 


0. 49 


7. 60 


>500 


5 1 


j 7. 27 


9. 27 


1 0. 0 


6. 08 


0. 92 


8. 1 0 


300 


6 


7. 24 


9. 35 


1 0. 3 


5. 88 


i 0. 58 


6. 95 


300 


7 


7. 23 


9. 30 


I 1 0. 2 


5. 95 


0. 38 


5. 80 


3 50 


8 


7. 03 


9. 12 


9. 8 


6. 29 


0. 64 


9. 65 


450 


9 


7. 0 1 


9,10 


9. 8 


6. 2 7 


0. 59 


9. 73 


4 50 



17 

[0130] f-y^/WNo. 1~9<0«•^K5{-O^^T, -t 

nmimn^mwrnn (sem) *«j&u must 
ju 522 * te&mmi&fi mm- \z. #m l t ^ 6 » #st m $ ti 

[0131] S blC, STslCSSgBr, ^*iHc 

[0132] (tbise^j i ) rtiom^n^ t fe&mm 



(10) #K¥l 0- 1 2 4 7 2 

18 

* [0 13 6] =-^-[Hlteic5 0~2 5 Orpm „ ®^B# 
R5 3 0# o 

[0137] it» (S&) : &«fe£#)#i:#$(' «t D 
^iKgO. 8mm£lT<»fi£lCfiS 0 
[0138]^®: *fctfc^£&^IC&A U MSrofiSf 

[0139] /^E^tt* 5 

[0140] #3 : ^JEtfigS-t?ftiP t (f-^TVUNo. 
10, ll£»<) , ^ffi^$fel^t^*T*^illLT, 



WVFfi (if^A-No. 10-15) ^KigU/-c„ 
-To 

[0 13 3] 

Nd-Fe-Bil58*:Nd ttl Fen.. Coo 
B 59 .9 6. 0wt% 

mmt&mm *4 



[0141] #£P#ftli£fti: Lfco BfcjmKte*5# 



[0 13 4] £fiTMBHK©*HIB&fflV*fc#&l±. 



[0 13 5] 

Jl5£#f&, 



[oi42] %>nmm-i 2 

[0143] : {S^^p°p*tm« IcAtV, gtfJHt 

[0144] ent^ti* 4 

[0 14 5] ^ n B p»tt : nfBJKtt 3 OmmXf*] 

2 8mmX 7mm) 

( 2 0mra£| Xff£ 3mm) ($ttl$3iiS$'J£ffl) 

4. owt% m<t 20 »6*tfc*±igji?^KaE5tov^» a^tttg 

^^^/W^-ffl(BH)max ) , £?L*, figfc&WSI 

Bfttt&lKfc^*. TlE*6lc^-rii9-e$>o 

[0 14 6] 
[*4] 



WAS 
No. 


» £ ffi ffi 


ttfUS 




H 






1 50T3X lhr 


1 




80 


1 70T:x2hr 


J 




70 


180X:x4hr 



[0 14 7] 



58 j8 [«5] 



tttiKMl) 



No. 




ra 


ra 


rc] 


[kgf/mm 2 ] 


1 0 


H 








20 


1 1 


H 








70 


1 2 


I 


8 0—10 0 


1 20 


50 


2 0 


1 3 


I 


8 0—100 


I 20 


50 


70 


I 4 


J 


7 0— 9 0 


1 00 


50 


20 


1 5 


J 


7 0— 9 0 


100 


50 


70 



[0 14 8] 



1*6] 



(11) %fffl¥l 0- 1 2 4 7 2 

19 20 



No. 


(BH) max 
LHGOeJ 


35 @ 

Lg/cm J 




LKgt/nm J 




i f\ 

1 Lf 


ft 0 










1 1 


9. 1 


5. 85 


5. 27 


3. 86 


200 


I 2 


8. 0 


5. 67 


8. 18 


m&m 


50 


1 3 


9. 0 


5. 82 


5. 75 


3. 9 1 


200 


1 4 


8. 2 


5. 73 


9. 51 




50 


1 5 


9. 2 


5. 90 


6. 83 


4. 0 1 


1 50 



[0 14 9] $t6fabWbirt£oK, &&mmbLX 
«W^ffl^fcWf»K W>7A#o. 1 0 
~ 1 5 ) -Ctt, 2 0 kgf/mra 2 tlfci^li^ 

S^OCt, Jil»gflEA*7 Okgf/mm 2 £ 

[0 1 5 0] i^TVl-No. 1 0 ~ 1 5 ©=g-^&|.:oV^ 20 

t, %<D®wimv>m*fmm^& (semi «:*#u 

[0151] Sfc, mmft* 2 0kgf/mm 2 t Lfci # 
O«3e#-e#4*»ofc. fifcJ$E*«r 7 Okgf/mm 2 

[oi52] (^js^j 2 ) tie ommii t fa&mm 
u mmm^u mm Lxn^m^, mm& 

T, *±fisJ?>'K««' (f-^^No. 1 6~1 9) £® 
[0153] • «/$ 



Sm-CoH5t&*: Sm (Cow. Feo Cu 

0.06 Z T 0.016 ) 7. 8 . 9 5. 0wt% 

fR^SBttHHIB : P P Sfftft, 4 . 2wt% 
*<bl»Jt»l : t Ky^^KftKiJhSK 0. 8wt% 

[0154] st: #«a»«&ffl„ 7 

[ 0 1 5 5 ] Jfitt (Stfc) : ± *» 

¥#**S0. 8mm<0&iCfiS 0 
[0156] jfflg : fcMMfefc&llfcKAU FJr£©$ffi* 

?ag (» i icAqfi Lfc tz.hx, mm ( 1 5 

kOe ) ^TOPLftaS^PjE^Lfc, 

[0 15 7] j8J§H&g?Mt3 2 0K3, jm&MH-Z Okgf/ 
mm ir bfc 0 

[0158] ?^SP : JM£tfc«6&*t#LoofcjEffljE (£ 

[0159] ft£P#*fcteS?fri Ufc„ 
[0 16 0] iPJITi^SP'CW^SP3SSl4 5 < C/#o 
[0 16 1] jSJfr&JEMK: Dfcfrft (Ml lmmX;|i8ramX 
i^$7mm > i^$^'(b]^SBIb|^'|r]o ) 

(2 0mm&Xff $ 3mm) <*tttt&&SI£J3). 

*a:*/u¥-«(BH)iiiH ) , £S> 2?L*. ftttttft 

[0 16 2] 
[*7] 



(12) 0- 1 2 4 7 2 

21 22 

mm\2) 



No. 




Pel 


[rpn] 


j& m m 


1 6 




1 7 0—3 2 0 


1 00—2 50 


3 Okg/hr 


1 7 




180—300 


1 0—1 00 


5kgA)alch, 1 5nin/batch 


i 8 




180—3 00 


2 0—100 


1 0 kg/batch, 3 0 rain/batch 


1 9 


KCK 


1 7 0—3 20 


20— 80 


2 Okg/hr 



[0 16 3] 



* * [*8] 



(98KM2) 



No. 


(BH) max 
[MQOe] 


[g/cm s ] 


[%] 


[kgf/to a ] 


m * e 
mum 


1 6 


L 5. 2 


6. 63 


0. 65 


8. 14 


>1 000 


1 7 


15. 5 


6. 65 


0. 35 


8. 23 


I >1000 


1 8 


14. 9 


6. 6 1 


0. 95 


8. OS 


> 1 000 


1 9 


15.3 


6. 63 


0. 65 


8. 1 9 


>1000 



[0 16 4] 3i8frhWbfrte£o\z. #*9I£J:*# 
±m^y VMft WyfAVo. 1 6~ 1 9) tt\ V-fil 
t. £?L«M*l%EATi:<6<, 

[0165] Sfc, ^rVfMAo. 16-19 

o^x, itie2:natic«?«mi9X (semj 30 

[0 16 6] SfetC, ft^:^i^/W^-a(BH)max # 
[0167] Ufc&t*] 2 ) TE©«5»* t ^3-«tJii 

U *±g*VK§5 (IM^/Hfo. 2 0, 2 1) £$i 
iiUfcc #4feK©-£#*tt, v^mfca^Jf© 40 

[0168] • ft A 

Sm-ColM*: Sm (Co« Fe,„ Cu 
0.06 Zr 0.016 ) t. s , 9 5. 0wt% (l^z/A-No. 2 
0) , 9 6. 0wt% Wyzffrlio. 2 1) 
$*T8H48fJI§ : PP Sffim. 4. 2wt% (f-V^/VNo. 
2 0) , 3. 2wt% (f->-7°/WNo. 2 1) 
■MfcS&ltJW : k -^^SMkKJJLW. 0. 8wt% 

ins- : vmm&m&%^xm& 0 

[01691M: a£**&l!fc«!AU m^W^ 50 



[0170] rifcJEHB£tt:3 2 Ot, f8MBJ3tt2 Okgf/ 
mm tLfc, 

[0 1 7 1] : Iftl 5 OT^-CftaiU t^/V 

[0172] tismjmtt&ib t Ltc 0 

[0173] i$£Pi£gfi 5 °C/#„ 

[0 17 4] Jftjgftjg^ : (Kl lmmX#8mmX 

fSi$7mm, iS§^[R]^ s iE(B]^'(n| i) ) 

( 2 0 mm£ X £ 3 ram) (^ttW^ffl^ffl) 
U-VT'/V'No. 2 0*5j;t>*2 l/vfftfc, ^ 

[0 17 5] jfc^$*tfctt£©***«*¥* (SE 
M) **UBU «*«rffofci:i5, *££#tlli/&#<0# 

[0 17 6] $fc, _big L-fc J; 5 l^^/VNo. 2 0 
[0 17 7] (HteM3) TIS©«t5ft* (2i) tig 



(13) 



23 

(urmm u ^.Mmomm^m^mmx-mn loo 

ftiP L T v fir±S** >• K8£5 (f" VyOWNo. 2 2 ~ 3 
0) *«!igfLfc. **s, «4Mf<0£W*tt, v^fft-bS 

[0178] • £/$ 

Sm-CoSKtS^ : Sm (Co 0.672 F eia Cu 
0.08 Z r 0.028 ) «.ss » 7 0. 5wt% 
Sm-Fe-N*i5^:Smi FenNi , 2 3. 
5wt% 



Owt% 



«BjaH4»IB : # y 7" 5 Kttffi (t^pyi2) 
0wt% 

10 17 9] urn-. 2Wfmnuimzx99*. 
m* 1 5 0 ~ 3 0 0 to 

[ 0 1 8 0 ] * 9 ]) 3.-[e]$gfc 1 0 0 ~ 3 0 0 rpm „ M 

mmmi o# 



10 



4$P¥l 0- 1 24 7 2 
24 

[0181])S«: *MKtt£r9W0#*-e£aic«:A 

u 22ot (*i©ia*) icjbqfiutjr^-c. «ttt 

« (1 5k0e ) SrPpJPLfctffctoJE/SJgLfc. fiWUff* 
111 Okgf/ram 8 t Ufc 0 
[ 0 1 8 2 ] #£p : 2l0ffiRffi*il*«f LooBfcJEfflj* ($R 
2©iRg) 1 0 OtST&iPU ^^^/VSrStimL. 

[0183] fttp^feflTKfti: Lfc. 
[0184] iPETftip-ewftiPiSStt 2 0V,/® B 
[0185] f&te&J&iK : W-fcMtt m 1 5mmXjp$ 
2. 5ramXig$ 5mra, ig$^|P]^iE(6j*|n]) 

[0 18 6] 
[*9] 



No. 


mm [mm] 


[rag] 


[g/cm s ] 


-sum 


[on] 


2 2 


2 


1073 


5. 78 


0. 30 


4. 95 


2 3 


1. 8 


10 75 


5, 78 


0. 30 


4. 96 


24 


1. 5 


1077 


5. 78 


0. 30 


4. 97 


25 


1 


1 0 79 


5. 78 


0. 30 


4. 98 


2 6 


j 0. 5 


1083 


5. 79 


0.12 


4. 99 


2 7 


O. 1 


108 1 


5. 79 


0.12 


4. 98 


28 


O. 05 


L 080 


5. 76 


0. 64 


5- 00 


29 


O. 0 1 


1075 


5. 72 


1. 33 


5.0 1 i 


30 


0. 007 


107 1 


5. 68 


2. 02 


5. 03 



[0 18 7] &9frb$lbfrtj:J:o\^ ®.W>fo(D$m<n 

m>o. 0 i~2mmoiEH-ej>ss-8-icii % w&mw 
(i%6iT) *v^-+iife«f« («iiis±5/io 

[0188] (HfeGSJ 4 , tttfcffl 3 ) T82©«fcfft&* t 
»*««U (fitt) L-Ctttt«J*#. 

ftsptT. %±m^y\ : ws wv-ywo. 3i~4 
2) zmmLtzo **>, #*jjt©-&*r*tt. ^-fiits 

[0189] 

Nd-Fe-BlW*:Nd,» F e«> Co 12 .o 



Beo Z r 0.1 ,9 7. Owt% 

f&^immmm sitcAifeUF, 1. 5wt% 

IMbKJhJB: t K9^*IWfcKJtJW, 1. 4wt% 

»»*J :^T7U 0 . 1 wt% 

40 1 0 1 9 0 ] mm : 2 wff «t <o urn, mmm. 

£.1*1 5 0~3 5 0X; o 
[0 19 1] y 3.-0&&1 0 0-3 0 Orpm „ *S 

3 mni(0^[|COTS o 

[0 19 2] : *fcR*&&®fcS!AU *1 OlC^ 

i-fiWKiftS (f$l©fi«) fctalRklfc yi>7 

/mm (1 5koe ) &muU£&bMB.i8.Mvti 0 am 

l±M*l 5kgf/inra 2 t Lfco 
50 [0193] ftS: ft\m.ftmZfflft Loofifc/Efig (g 



(14) 



fflW-l 0- 1 2 4 7 2 



25 



26 



[0194] ftSWttfiMcJftfc Ltz 0 

[0195] ms.r^mx'<o}%mmmt3 ox;/& e 

[0 19 6] &m&M#i : R^^tt WI* 2 OmraXrt 
@<J> 1 8mmXjg;£ 5mm, i^$*|p](^Di±) 

( 2 0 rara£| Xjf £ 3 ram) (ttttft&&9J£J&) 



* 2~3 6, 3 8-4 2, Jtt&flJ 3 : D-^TVUNo. 3 1. 
3 7) (CO^T, tt&ttffi (ft*flt&£*A'¥-8(BH) 
max ) , £?L¥, SWttittttil^fct T 

[0 19 7] 
[SlO] 



No. 




ra 


(BH) nax 
[HGOe] 


3; S 
[g/cm 9 1 


[*] 


[kgf/nm 8 ] 


3 1 


A 


1 3 0 








METOS 


32 


A 


1 50 


1 7. 0 


6. 2 1 


2. 52 


5. 1 0 


3 3 


A 


180 


1 7. 5 


6. 28 


1. 42 


7.10 


34 


A 


200 


I 8. 2 


6. 34 


0. 48 


7. 70 


35 


A 


300 


17. 8 


6. 32 


0. 79 


7. 61 


36 


A 


360 


1 6. 2 


6. 32 


0. 79 


7. 55 


37 


F 


1 60 


■era 


mera 






38 


F 


190 


16. 9 


6. 36 


2. 70 


8. 10 


39 


| F 


2 50 


1 7. 5 


6. 44 


1. 48 


9. 25 


40 


; F 


300 


1 8. 0 


6. 50 


0. 56 


9. 78 


4 1 


F 


3 50 


1 7. 6 


6. 50 


0. 56 


9. 65 


42 


F 


400 


1 5. 5 


6. 50 


0. 56 


9. 60 



[0 1 9 8] Si 0 fpCOf-^7°/WNo. 3 2-3 6, 3 8 
-4 2 (mMW4) <OX0i^ Jttg&A*sft£*fjR<Z>ft 

[0 19 9]#lC, f-^7>No. 33-36, 40. 4 

J: 9 BE < 45. 

[0 2 0 0] iftfilJfrU D-^/V-No. 3 1, 3 7 (it 

[0201] mmm 5 , usim* 4 j Tiecoa^^* t 

oftJPUT, #±g*VK«fc5 (-fr^/Wio. 4 3~5 

[0 2 0 2] • ffitf 
•^-y^faNd-F e -B?,^*&* : Nds.s Fe«B 50 



us Cos C r s , 9 8. 0wt% 
WftWkmj& : *1 "PCA^fcttG, 1 . 0wt% 
HflsWlhJPJ: t K?i?>*iWbK±SiJ 1. 0wt% 
: ~.^->i/U$ 3f"*)— £ffli^Tg-£\, 

[0 2 0 3] S8i : 2 MOT ttiSMSI^ «t 9 Alt. Sgifi 
£{11 5 0-3 5 o'C 

[0 2 0 4] 1» a— [HieiCl 0 0-3 0 Orpra 0 jg 
«Bf M 1 0 £ 

&& (b«c) : mmm&ttWk&mcx 9 ¥*&*fcao . 

1 mm<Dmcm&o 

[02 0 51M: fe^^^lcSA U ffifeOim 

fc. ^jgjaaii. 2oot (W8Ba) fciu^oot 

WHIG) , J*»ffiAf±2 5kgf/mm 2 t Lfc. 
[0 2 06] : Joffifcffi&mi* L.OO, illl:* 
-f[&J±fig (*2©fflS) JtftJPL, ■fry^A'trfcfl 

[0 2 0 7] APj±T^iPT-Wftaiigtt 5 0X,/®\ 
[0 2 08] timgmifc : ntSm^R WS* l 0mmXf*| 
@<f> 7mraX^j£ 7 mm, ig^*-|6]lcjpffi) 
f»?>*Vfc*±JfijJ?>'K«5 (*5S0*J 5 : tf-y^/Wto. 4 
4-4 7, 4 9~5 2. JttSEfi»]4 : f-^y/V-No. 4 3, 
4 8) ICO^T, ft£tttg (***1S^*/1'^-«(BH) 
max ) , SB*, ^Ml^fct^5, TIES 1 



(15) <&m¥-l 0- 1 2 4 7 2 

27 28 

llc^Hilfl-c&ofco #9golfffi^ifett, H * [0 2 0 9] 
mmi tmmxhz. * [$n] 



No. 


gifting 




(BK) nax 
[UGOe] 


mm. 

[g/cm a ] 


[%] 


[nn] 


43 


A 


200 


8. 0 


6. 49 


3. 55 


1 0. 00 + 0. 08 


44 


A 


1 80 


8. 2 


6. 56 


2. 5 1 


1 0. 00±0. 05 


45 


A 


160 


8. 6 


6. 65 


1.17 


10. 00±0. 02 


46 


A 


1 40 


8. 6 


6. 67 


0. 87 


10.01 ±0. 02 


47 


A 


100 


8. 7 


6. 68 


0. 73 


10. 01 + 0. 0 1 


48 


G 


300 


7. 3 


6. 55 


4. 26 


1 0. 04±0. 1 0 


49 


G 


275 


7. 9 


6. 64 


2. 95 


10. 02 + 0. 04 


50 


G 


260 


8. 3 


6- 74 


1. 49 


10. 01±0. 03 


5 1 


G 


240 


8. 5 


6. 78 


0. 90 


1 0. 00±0. 0 1 


52 


G 


200 


8. 5 


6. 79 


0. 76 


1 0. 00±0. 0 1 



[0 2 1 0] *1 1 CDf-^/VNo. 4 4-4 7, 4 9 20 

-5 2 mmm5) cd^ic %kmm&@;&ffim<om 

OOrara^f*)) „ CCOi^/^tttt, B£Efi,g2Mg^lS 
[0211] -^TVl-No. 4 6, 4 7, 5 0, 5 

MGBM<»®®iZ+ft\z%W£itZZ.ttf^mm 30 

[0 2 12] CiXl^U ^y^No. 4 3, 4 8 (tb 
&#J4) ©iSK. |^fffi^i:^ja^^(^— cfo^,^ 
^-felSg^{g<, S?L^tmlE^>7 ,> /l-No. 4 4- 
4 7, 4 9-5 2\Zit-<Xm^\ 

[0213] 



[0 2 14] Ctom^, sKr^O^^FJfSOiBffl-efc 

[0215] *fc, ^m^mm^mt^tzamm^m 

[0216] mz* ft»B#ic;}oft5fS2<D?fig mi±M. 
■&us&±mmLx^^m-k\at, Qiimm$>x®.< 



